A total of 194 species of marine algae (14 Cyanobacteria, 41 Chlorophyta, 11 Heterokontophyta and 128 Rhodophyta), as well as three species of seagrasses, represent the first published records for the isolated island of Wallis, South Pacific. The flora has its strongest affinities with Fiji and Rotuma, followed by Samoa and French Polynesia. The lack of diverse habitats and its geographical location are invoked to explain the relatively low species richness compared with localities such as Fiji and Samoa. The flora has a typically tropical component dominated by encrusting coralline red algae, the calcified green algal genera Halimeda, and assemblages of Cyanobacteria. Normally ubiquitous species such as Halimeda discoidea, and the brown algal genera Hydroclathrus, Colpomenia, Rosenvingea, Asteronema, and Chnoospora are notably absent from the island, perhaps due to seasonality and the lack of suitable habitats. The minute epiphytic red alga Acrochaetium kurogii is reported for the first time outside of its type locality in Japan, while two as yet unidentified species of red algae (Gracilaria sp. and Sebdenia sp.) could represent new taxa if further useful material is found.
Introduction
The Wallis Islands ( Fig. 1 ) include Wallis Island, also known as Uvea Island, and 19 small islets that are located in the south-western Pacific between 13°18′S and 176°124′W, two-thirds of the way between Hawaii and New Zealand (Fig. 2) . The Wallis Islands form an archipelago that also includes the islands of Futuna and Alofi. Wallis Island is a volcanic high island, of generally elongate shape, which represents the emerged portions of ancient craters. It is 15 km wide in a north-south direction, and 7.8 km long in an east-west direction. Emerged land area comprises 79.12 km 2 , with 129 km of coastline for a total reef-lagoon area of 219.5 km 2 . The highest point is 155 m tall Mt Lulu; the island's geology is composed of volcanic tufs and basalts. The island was formed in several stages, the last being in the middle Pleistocene. The human population is approximately 10000, distributed in villages mainly on the eastern coast of the island.
There is no previous information in the literature concerning the marine algae or seagrasses of Wallis Island, although there exists a report on the lagoons and reefs of Wallis and Futuna (Salvat 1982) with an excellent treatment of the corals, but which unfortunately only hints at the existence of two genera of marine algae. A few years later, a study was made of the terrestrial flora of Wallis, including mangroves (Morat and Veillon 1985) . At the request of the Environmental Service of the French Overseas Territory of Wallis and Futuna, a survey was undertaken from 24 May to 8 June 2002, so as to establish a preliminary inventory of the coral fauna and benthic macroalgae/seagrass flora, and determine the ecological characteristics of the coral reef and lagoon habitats of Wallis . This paper deals with the marine benthic algae and seagrasses encountered in that study. Scattered algal floras and checklists exist for neighbouring islands such as Rotuma and Fiji (N'Yeurt 1996a, 1996b; South and Skelton 2003, 2004) , Samoa (Skelton and South 1999 , 2002a , 2000b , the Solomon Islands (Womersley and Bailey 1970) , Nauru (South and Yen 1992) , Phoenix Group, Kiribati (South et al. 2001) , the Cook Islands (Chapman 1977; N'Yeurt in prep.) and French Polynesia (Payri and N'Yeurt 1997; Payri et al. 2000) . Recent monographs on the Lord Howe Island flora (e.g. Allender and Kraft 1983, Kraft 2000) and Norfolk Island (Millar 1999) have also proved very useful in identifying species occurring in more northerly islands such as Fiji, Rotuma and Wallis. Other areas of interest such as (Europa) GMBH, Hamburg, Germany) mounted on an Olympus BH-2 microscope (Olympus Optical Co. Ltd., Tokyo, Japan). Voucher herbarium specimens were pressed by standard techniques, and representative parts of thalli and turf algae were stored in 4% buffered formalin in sealed plastic bags packed in a light-proof container, for shipment and later anatomical examination in the laboratory. Specimens are housed at the Phycological Herbarium of the Université de Polynésie française in Tahiti (UPF), with 'WSS' referring to slide collections.
Results

Geomorphology
There is an almost continuous reef system around the main island of Uvea, composed of a barrier reef 63 km long encircling a lagoon 24 km wide in a north-south direction and 15 km long in an east-west direction, and fringing reefs extending up to the barrier reefs in the northern and western parts of the island. The lagoon communicates with the open sea through four passes, one in the South and three on the Western part of the barrier reef. Average depth of the lagoon varies between 10 and 20 m, with maximum depths of 47 m and 52 m in the Eastern and Southern parts, respectively. A total of 19 islets surround the main island, some of volcanic or coralline origin are present on the Eastern barrier reef, and volcanic islets with fringing reefs are present in the Eastern and Southern parts of the lagoon. Maximum tidal fluctuations are of 2 m, and water exchange in the lagoon occurs through the passes and over the barrier reefs.
Systematic listing of species
The taxonomy adopted generally follows that of Silva et al. (1987 Silva et al. ( , 1996 supplemented by de Reviers (2003) , and updated by other sources where necessary. To conserve space, type locality and basionym information are not given as these can be readily found in the sources cited above and in the text. For similar reasons, figures for species are omitted, but many of these can be found in Payri et al. (2002) , upon request to the authors.
Cyanobacteria
This section mostly follows the classification of Velasquez (1962) and Silva and Pienaar (2000) . Reinsch, 1875: 17 . (= Dermocarpa olivacea (Reinsch) Tilden; Desikachary 1959: 174, pl. 33 figs 13, 14; Nagarkar 1998: 533) . Vouchers: WSS 06 St. 5, WSS 53 St. 29, WSS 88 St. 1, 127 St. 8 16, 22, 29, 30, 35, 36) , BR: barrier reef (9, 10, 15, 17, 18, 19, 23, 24, 31, 33, 37, 38, 39), L: Lagoon (1, 3, 11, 12, 13, 41), P: Pinnacles (20, 21, 25, 40) , FR: fringing reef (4, 5, 6, 7, 8, 14, 26, 27, 28, 32, 34, 42 
Chroococcales Dermocarpellaceae
Sphaenosiphon olivaceus
Siphonocladaceae
This family was previously listed under the Siphonocladales, but recent morphological and molecular evidence suggests that the latter order and the Cladophorales are monophyletic (Leliaert et al. 1998 (Leliaert et al. : 178, 2003 .
Boergesenia forbesii (Harvey) J. Feldmann, 1938 : 1503 , figs 3-5. Sartoni 1992 N'Yeurt 1996: 369, fig. 14; Leliaert et al. 1998: 184, fig. 13; Payri et al. 2002: 44, pl. 1 fig. 10; Littler and Littler 2003: 202. Voucher: UPF 1354 St. 8 Boodlea composita (Harvey) Brand, 1904 : 187-190. Sartoni 1992 N'Yeurt 1996: 368, fig. 19 St. 3, 1231 St. 7, 1308 St. 11, 1426 , 1731 Comments: this species forms spongy masses amidst spaces between dead coral. This genus (along with Phyllodictyon and several others) form a close cluster with Cladophoropsis in the family Cladophorophyceae based on recent phylogenetic studies (Kooistra et al. 1993; Wysor 2002; ) and a single, highly variable species may need to be recognised (F. Leliaert, pers. comm.) .
Dictyosphaeria cavernosa (Forsskål) Børgesen, 1932 : 2. Sartoni 1992 N'Yeurt 1996: 371, fig. 12; Littler and Littler 1997: 87, fig. 117 ; Leliaert et al. 1998: 188, figs 30-33; Kraft 2000: 578, fig. 27A Leliaert et al. 1998: 190, figs 37-39; Payri et al. 2000: 76; Payri et al. 2002: 44, pl. 1 fig. 11; Skelton and South 2002a: 162, fig. 23C, D; Littler and Littler 2003: 204; Abbott and Huisman 2004 : 89, fig. 29B. Vouchers: UPF 1289 , 1595 St. 4, 1218 St. 7, 1339 St. 8, 1319 St. 10, 1335 Phyllodictyon anastomosans (Harvey) Kraft et Wynne, 1996 : 139, figs 16-25. Leliaert et al. 1998 Payri et al. 2000: 74; Wynne 2001: 368, fig. 34; Littler and Littler 2003: 200, Abbott and Huisman 2004: 63, fig. 16A Valoniaceae Valonia aegagropila C. Agardh, 1823 : 429. N'Yeurt 1996 Leliaert et al. 1998: 192, figs 40, 41; Payri et al. 2000: 78; Littler and Littler 2003: 206; Abbott and Huisman 2004: 92, fig fig. 14C ; Coppejans et al. 1995: 98, fig. 39 ; Leliaert et al. 1998: 192, figs 42-44; Payri et al. 2000: 78; Payri et al. 2002: 44, pl. 1 fig. 7; Skelton and South 2002a: 162, fig. 24A; Littler and Littler 2003 : 206. Vouchers: UPF 1217 St. 1, 1187 , 1684 St. 3, 1281 , 1596 St. 4, 1249 , 1250 St. 7, 1340 St. 8, 1332 St. 9, 1309 Comments: this species is quite common in Wallis, especially on the inner reef slopes where it forms abundant tightly adhering masses nested in the infractuosities of dead coral. It is also found in the seagrass beds, where it assumes an unusual, ball-like unattached form up to 10 cm in diameter.
Caulerpa serrulata (Forsskål) J. Agardh, 1837 : 174. Sartoni 1978 Meñez and Calumpong 1982: 9, pl. 2E; Coppejans and Meinesz 1988: 192, figs 27, 28; Coppejans 1992: 403, fig. 7; Coppejans and al. 1992: 701, fig. 20B; 1995a: 78, figs 9, 10; N'Yeurt 1996: 382, figs 30, 40; Payri et al. 2000: 94; Leliaert et al. 2001: 452, fig. 1; N'Yeurt 2001: 715, fig. 44; Payri et al. 2002: 44, pl. 1 fig. 3 ; Skelton and South 2002a: 164, figs 24B-D; Littler and Littler 2003: 230; Abbott and Huisman 2004 : 123, fig. 45A. Vouchers: UPF 1216 , 1654 St. 1, 1232 , 1233 , 1234 , 1235 , 1236 St. 6, 1320 St. 10, 1296 St. 13, 1405 Caulerpa sertularioides (S. G. Gmelin) Howe, 1905 : 576. Sartoni 1978 Coppejans 1992: 404; Coppejans and Prud'homme van Reine 1992: 704, fig. 21A ; Coppejans and al. 1995a: 80, fig. 8; Littler and Littler 1997: 107, fig. 154; Payri et al. 2000: 96; N'Yeurt 2001: 716, fig. 42; Payri et al. 2002: pl St. 17, 1393 , 1394 , 1395 , 1396 , 1397 , 1398 Comments: Coppejans and Prud'homme van Reine (1992: 706) reported an ecad 'mexicana' of C. taxifolia from Indonesia, with partly compressed rachi, and basally constricted compressed pinnae. Later, Littler and Littler (2003: 222) reported a plant from Fiji with similar characteristics under Caulerpa mexicana Sonder ex Kützing. Caulerpa taxifolia and C. mexicana are distinct species (Olsen et al. 1998) . Caulerpa mexicana from the Caribbean is characterised by a flattened main axis bearing non-constricted pinnae; the fronds also have a darker green colour with a lustrous sheen not found in C. taxifolia. (Meinesz et al. 1994; Littler and Littler 2000: 364, fig. on 365, upper) . A main difference between the two species would be in the disposition of the rhizoids: sparse on the stolon and very thick and dense in C. taxifolia; close together and with few rhizoids per shoot in C. mexicana. Taylor (1977) cited C. mexicana to be present in the Hawaiian flora, but after re-examination of the herbarium sheets in question by Abbott and Huisman (2004: 124) they were found to be not distinct from C. taxifolia. True C. mexicana has yet to be confirmed from the South Pacific (A. Meinesz, pers. com.) and present records of this species from Fiji and other regional localities would best be ascribed to C. taxifolia. It would appear however to be present on the Andaman Sea coast, Thailand (Egerod 1975: 5, fig. 23 Meinesz et al. (1984) : 108) since the original description of C. asplenioides was found to represent C. mexicana.
Halimedaceae
The systematics of the Halimedaceae has recently been revised in molecular studies (Kooistra et al. 2002; Verbruggen and Kooistra 2004 Halimeda macroloba Decaisne, 1841 : 118. Hillis 1959 1980: 108, fig. 28; Egerod 1974: 148, figs 65-68; 1975: 61, fig. 33; Coppejans et al. 1995: 86, fig. 25; Payri et al. 2000: 112; N'Yeurt 2001: 722, fig. 38; Payri et al. 2002: 46, pl. 2 fig. 4; Littler and Littler 2003: 248; Abbott and Huisman 2004 : 135, fig. 50B. Vouchers: UPF 1178 , 1802 St. 6, 1803 St. 7, 1176 , 1800 , 1801 St. 8, 1799 Comments: this species is the largest Halimeda in Wallis, with characteristic bulbous holdfast and segments to 2 cm in diameter.
Halimeda micronesica Yamada, 1941 : 121, fig. 15. Hillis 1959 St. 6, 1180 , 1810 St. 7, 1812 St 6, 1184 , 1808 , 1829 , 1830 , 1831 St. 10, 1182 St. 11, 1813 St. 13, 1385 St. 16, 1814 St. 17, 1824 St. 23, 1174 , 1815 , 1825 , 1826 St. 24, 1828 Halimeda taenicola W. R. Taylor, 1950 : 86, 207, pl. 46 fig. 1. Hillis 1959 Hillis 1980: 139, fig. 42; N'Yeurt 1996: 390, figs 72, 74, 86; Payri et al. 2000: 116; Payri et al. 2002: 46, pl. 2 fig. 6; Littler and Littler 2003 : 252. Vouchers: UPF 1817 St. 10, 1175 , 1816 Comments: this normally widely distributed tropical species was in Wallis restricted to the barrier reef on the eastern part of the island.
Udoteaceae
Chlorodesmis fastigiata (C. Comments: crystals were not seen in Wallis plants.
Chlorodesmis hildebrandtii is distinguished from C. fastigiata by its truncated, equally constricted dichotomies; the latter species has unequal constrictions above dichotomies. Abbott and Huisman (2004: 138) follow the opinion of Ducker (1967) in ascribing previous Pacific records of C. hildebrandtii to C. caespitosa J. Agardh, but other authors Littler and Littler 2003) retain the name for Pacific material. Millar and Kraft (2001) , Fiji (178-180°E) appears to be the distributional limit eastward for the genus Rhipilia in the Pacific, but since Wallis Island (176° W) is slightly to the north-east of Fiji it would seem that the limit has been reset to the latter locality. However that distinction now belongs to the Phoenix Islands, (part of Kiribati), whose eastern limit is 170°30′ W. Indeed, South et al. (2001: 565) 
Rhipidosiphon javensis
Ochrophyta (= Heterokontophyta)
The notion of a division of golden-brown algae has been the subject of much controversy since its inception by Luther (1899, 'Heterokontae', or having unequal flagella on gametes), as pointed out in de Reviers (2003: 148 Comments: the characteristic knob-like proliferous outgrowths (elevated cryptostomata) on the distinct main axis, and large number of small vesicles on mature plants, are diagnostic for this species (Chiang et al. 1992 Comments: this species was not very common in the stations studied. The apical crown of branches has a distinct row of inward-directed teeth, and the branches are generally thicker than T. conoides (see comments above for latter species).
Rhodophyta Porphyridiales Porphyridiaceae
Chroodactylon ornatum (C. Agardh) Basson, 1979: 67, pl Lee and Yoshida (1997) . This appears to be the first report of the species outside of Japan.
Nemaliales Galaxauraceae
Actinotrichia fragilis (Forsskål) Børgesen, 1932 : 6. Abbott 1999 fig. 7A Comments: we follow the opinion of Abbott (1999) in retaining the species distinct rather than being synonomyzed with Galaxaura rugosa, since the Wallisian plants also have abundant assimilatory filaments throughout the thallus.
Gelidiales Gelidiaceae
Gelidium pusillum (Stackhouse) Le Jolis, 1863 : 139. Abbott 1999 fig. 50A ; Payri et al. 2000: 168 Comments: the lack of fertile material and fragmentary nature of the specimen precludes specietal assignment of this plant at this stage.
Peyssonneliaceae
Peyssonnelia bornetii Boudouresque et Denizot, 1973; : 27, figs 24-47. Marcot et al. 1976 fig. V Comments: now found throughout the South Pacific (including French Polynesia, pers. obs. and In Herb. UPF), this characteristic alga is in most case associated with an ascidian which forms a thick white layer on the inferior surface. The genus, previously listed in the Acrotylaceae, has recently been transferred to a family of its own based on molecular studies (see Saunders et al. 2004 ). Doty, 1963: Comments: this is the most common minute Hypnea species in the collections, ubiquitous in most habitats. Based on culture and molecular studies, Yamagishi and Masuda (2000) relegated the entity previously known as Hypnea cervicornis/spinella from Japan to the rank of a new species, H. flexicaulis. The Wallis material agrees with the concept of H. spinella in Price and Scott (1992) and Abbott (1999) .
Dumontiaceae
Gibsmithia hawaiiensis
Hypnea valentiae (Turner) Montagne, 1841 : 161. Weber-van Bosse 1928 Børgesen 1934: 17; Littler and Littler 2003: 76. Vouchers: UPF 1637, WSS 149, 152 St. 7; UPF 1673 St. 43 Comments: Yamagishi and Masuda (1997: 140; consider H. valentiae from Japan and Vietnam (Dawson 1954: 436, fig. 47 Comments: the largest and most spectacular fleshy red alga collected from Wallis, the material agrees well with the description of material from the Canary Islands by by Masuda and Guiry (1994) and from Australia by Huisman (1999) . : 11, figs 25-35. Payri et al. 2000 Payri et al. 2002: 50, pl. 4 Comments: this edible species is relatively infrequent and cryptic in Wallis, presumably the reason why it is not consumed traditionally as in neighbouring islands such as Rotuma (N'Yeurt 1995 (N'Yeurt , 1996 where it is locally abundant in intertidal habitats.
Predaea laciniosa
Sarconema filiforme (Sonder) Kylin, 1932 : 22. Børgesen 1932 Papenfuss and Edelstein 1974; 32, figs 1-3, 13, 20-25; Payri et al. 2000 : 220. Vouchers: UPF 1348 , 1349 , 1350 , 1591 Comments: this species was recorded growing amidst seagrass beds, with other algae. This distinctive species can be recognised by its lubricous, terete thalli with bifurcate tips. This is the fourth report for this predominantly Indian Ocean genus in the South Pacific. Papenfuss and Edelstein (1974: 41) mention having examined herbarium material from New South Wales, Australia, and Upolu, Western Samoa (the latter as Dicranema setaceum var. upolensis Grunow). It is also found seasonally in Tahiti, French Polynesia .
Halymeniales Halymeniaceae
Halymenia actinophysa Howe, 1911: 509, pl Centroceras minutum Yamada, 1944 : 42. Dawson 1956 Ardré 1987: 285, figs 30-37; Wynne 1993: 12, fig. 7; 1995: 290, fig. 27; Abbott 1999: 262, fig. 73H Comments: reasons to maintain Centroceras minutum as a separate species from C. clavulatum are given in Wynne (1993: 12) . N'Yeurt (2001: 817) examined slide-mounted type material of C. minutum in SAP and found it also to differ from C. clavulatum.
Ceramium codii (Richards) Mazoyer, 1938 : 324. Millar 1990 Abbott 1999: 270, fig. 75D-F Comments: the broad rows of basipetal cortical cells and forcipate apices are characterisctic for this species. This is the largest and most common Ceramium species in Wallis, and is locally abundant especially forming reddish, silky tufts on branches of dead coral. Comments: the Wallis material has straight to slightly upcurved whorl branches with spherical to slightly elongate terminal cells. Cribb (1983) suggested that previous records of C. minutissima with three whorl-branchlets actually represent C. capricornica Saenger et Wollaston, as discussed in Skelton and South (2002: 149) . On the other hand, Abbot (1999: 294) reported having examined authentic C. minutissima from Ant atoll in SAP, as well as recent material from that locality, and found three whorl branchlets in both cases. There hence would seem to be an error in Yamada's original diagnosis, and C. minutissima is retained here as a conservative measure. Weber-van Bosse (1923: 379) was of the opinion that both species could be conspecific, a view echoed by Dawson (1957b: 124) and confirmed by de De Jong et al. (1997: 445) . Both entities were earlier transferred to the genus Eupogodon Kützing (1845: 312) by Silva et al. (1987: 130) . More recently, Millar (1996: 156) and De Jong et al. (1997: 445) Gabrielson, unpubl. data) should shed more light on the taxonomy and generic affinities of this unusual plant in the near future.
Ceramium kramerii
Heterosiphonia crispella (C. Agardh) Wynne var. laxa (Børgesen) Wynne, 1985: 87. Price and Scott 1992: 161, fig. 56A-D; Lluch and Garreta 1993: 468, fig. 4; N'Yeurt 1996: 425, figs 175, 181; Payri et al. 2000: 266; Littler and Littler 2003: 130; Yamagishi et al. 2003: 540, figs 14-23. Vouchers: WSS 176 St. 1, 214 St. 23 Delesseriaceae Hypoglossum simulans Wynne, I. Price et Ballantine, 1989 : 31, figs 12-26. Wynne 1989 Abbott 1999: 340, fig. 98A -B; Payri et al. 2000: 258; N'Yeurt 2001: 832, figs 281, 282, 286; Skelton and South 2002a: 152, fig. 12C-D; Littler and Littler 2003: 134. Voucher: WSS 233 St. 35 Martensia fragilis Harvey, 1854 : 145. Millar 1990 Yoshida and Mikami 1996: 101, figs 1, 4-18; Abbott 1999: 344, fig. 99C-E; Payri et al. 2002: 50, pl. 4 fig. 12; Skelton and South 2002a: 153, fig. 14A (Millar 1990) . This elegant alga is quite common in subtidal habitats surveyed in Wallis.
Chondrophycus dotyi (Saito) Nam, 1999 : 463. (= Laurencia dotyi Saito 1969 McDermid 1988: 233, figs 7, 8; Abbott 1999: 385, fig. 112A -B; Payri et al. 2000: 284; Payri et al. 2002: 50, pl. 4 fig. 9 ). Vouchers: UPF 1190, 1208 St. 3; WSS 143 St. 4; UPF 1270 , 1271 , 1466 UPF 1381 , 1610 , 1619 St. 16, 1427 St. 23, 1504 St. 29, 1524 Comments: Garbary and Harper (1998) delineated the characteristics that separate the genus Chondrophycus from Laurencia and Osmundea. Further new combinations were given by Nam (1999: 463) .
Chondrophycus parvipapillata (C. K. Tseng) Garbary et Harper, 1998 : 195. (= Laurencia parvipapillata Tseng 1943 Abbott 1999: 391, fig. 114A Comments: this species can be readily distinguished by its markedly projecting outer cortical cells.
Chondrophycus succica (Cribb) Nam, 1999 : 463. (= Laurencia succica Cribb 1958a . 1 figs 1-3; Price and Scott 1992: 192, fig. 69A-D; N'Yeurt 2001: 845, figs 314, 316, 317; Payri et al. 2000: 280 Laurencia flexilis Setchell, 1926 : 101, pl. 19. Masuda et al. 1999 Payri et al. 2000: 280; Littler and Littler 2003 : 52. Vouchers: UPF 1629 , 1630 UPF 1483 St. 26 Comments: originally described from Tahiti (Setchell 1926) , this species has since been widely reported in the Pacific and Indian Ocean (Silva et al. 1996) . It could be confused with Laurencia venusta Yamada, but the latter has both longitudinally oriented secondary pit connection between superficial cortical cells and lenticular thickenings in medullary cells, which are not found in L. flexilis (Masuda et al. 1999) .
Laurencia implicata J. Agardh, 1852 : 745. Price and Scott 1992 : 185, figs 65A-E, 66A-C. Vouchers: UPF 1712 UPF 1458 , 1515 Laurencia mariannensis Yamada, 1931: 200, pl. 5 fig. b Laurencia cf. L. sp. in Scott, 1992: 194, fig. 70A-C. Vouchers: UPF 1567, WSS 91 St. 16 Comments: this species is similar to the minute Laurencia reported from the Great Barrier Reef by Price and Scott (1992) , and could well represent a new species. Further studies are required to elucidate its affinities.
Polysiphonia apiculata Hollenberg, 1968a : 61, figs 1D, 8, 9. Abbott 1999 UPF 1474 , WSS 09 St. 5, 127, 128 St. 8, UPF 1581 Polysiphonia scopulorum Harvey, 1855: 540. Stegenga and Vroman 1988: 307, figs 21-26, 29-31; Millar 1990: 445, fig. 65E-G; Price and Scott 1992: 210, fig. 77A-D; Payri et al. 2000: 286; N'Yeurt 2001: 37, figs 304, 308; Payri et al. 2000: 286; Womersley 2003: 175, fig. 78A-E. Voucher: WSS 205 St. 30 Polysiphonia sphaerocarpa Børgesen, 1918: 271, figs 267-271. Stegenga and Vroman 1988: 307, figs 27, 28; Millar 1990: 446, fig. 66A Comments: the fleshy, terete blades of this species easily distinguishes it in the field from Halodule pinifolia.
Discussion
Taxonomy and algal distribution patterns
This study has yielded a total of 194 species of macrophytes, including 14 Cyanobacteria, 11 Heterokontophyta, 41 Chlorophyta, 128 Rhodophyta and three species of seagrasses. The non-geniculate Corallinaceae are not fully treated, and numerous species remain to be added in future. This study represents the first published records of seagrasses and marine algae for the Wallis islands, increasing our knowledge of the tropical marine flora of the western Pacific. Even though the outer part of the reef has not been sampled in the eastern part of the island, most of the habitats have been examined in the other areas from the surface to a depth of 25 m, both inside and outside of the lagoon. With respect to the distribution of species among the 42 different stations (Table 2) , the highest species richness (130 species) is in the area of the fringing reef, owing to the presence of the large seagrass beds in the sheltered, shallow and soft-bottomed areas which provide microhabitats for various algae. . The least species rich of all sites are the pinnacles with only 24 species, none of which is restricted to this zone. Seventy-one per cent of the pinnacle flora also occur on the fringing reef, which is undoubtedly due to the very similar geomorphological features of the reef flats between the two areas, and the influence of the eroding land mass (terrigenous inputs leading to sedimentation, water turbidity). Unlike the barrier reefs, most of the pinnacles are not under direct oceanic water influence.
The flora of the barrier reef and lagoon reef patches is rich and similar in terms of species number (115 v. 106 sp.) , and most of the species in these areas have a wide distribution pattern (18 and 14%, respectively, are restricted to these areas). However, barrier reefs and lagoon components cannot be considered as one single area, because the species composition differs from one area to the next, and only five species were found in both areas, (e.g. Chlorodesmis fastigiata, Hydrolithon murakoshii and Sebdenia sp.). The barrier reef is dominated by non-geniculate coralline algae, especially mastophoroids (Hydrolithon spp. and Neogoniolithon spp.), and Lithophylloids (Lithophyllum insipidium, L. flavescens and the branching L. kotschyanum) which form large crusts on hard substratum and play an important role in consolidating the rubbles and large pieces of corals resulting from destructive dynamite fishing practices. The shallow and soft-bottom areas of the lagoon were locally dominated by patches of green algae such as Halimeda incrassata and Caulerpa spp. (C. brachypus, C. taxifolia and C. sertularioides), and Cyanobacteria assemblages, which appear to be seasonal based on examination of satellite imagery data over several years. The flora of the coral reef patches in the lagoon area is dominated by abundant clumps of the common green algae, Halimeda opuntia and H. minima, as well as turf communities of algae, mostly red (e.g. Polysiphonia spp., Ceramium spp.). Few species (five) were restricted to this area: Codium mamillosum and Dasya spp. Finally, the outer reef slopes which are less rich than the adjacent barrier reef (90 species), contain 23% of the species that are not found in other areas; they are mostly Rhodophyta, such as Acanthophora pacifica, Chrysymenia okamurae, Platoma cyclocolpum, Predaea weldii, Prionitis sp., and a few Chlorophyta such as Rhipiliopsis howensis, Halimeda gracilis and H. hederacea. Few species are found in both the outer slope and barrier reef areas; they are mostly Halimeda spp. (H. distorta, H. taenicola and H. micronesica) and coralline algae. Overall, the most represented genera are Laurencia (10 species), followed by Halimeda (nine species), Ceramium (seven species) and Hydrolithon (five species).
The general pattern observed from the distribution of the Wallis marine flora is characterised by very few species (4%: e.g. Halimeda opuntia, H. minima, Hydrolithon onkodes, Valonia fastigiata) shared between the different sites, while most of them are area-restricted. This agrees with what is described in French Polynesia by Payri et al. (2000) for the algae, and also by Galzin and Legendre (1988) for fishes as a result of biotic (inter specific competition, and grazing) and abiotic factors (microhabitat, nutrient levels and water movement, Littler and Littler 1994) .
Biogeographic comparisons
Establishing biogeographic comparisons of an area's flora requires accurate species taxonomy and also a similar sampling effort from both the study site and the other regions selected for the comparison. Thus, in respect of this assumption, the comparison has been restricted to the neighbouring regions and those located at the same latitude range (Table 3) . Coralline algae and Cyanobacteria have not Samoa (including American Samoa) (Skelton and South 1999 , 2002a , 2002b Littler and Littler 2003) 075 43 155 273 been included as they are generally understudied; forms and varieties of species have been counted as distinct taxa. The number of taxa (crustose corallines and Cyanobacteria excluded) of Wallis at first sight appear to be generally low compared with neighbouring islands such as Fiji and Samoa. However, this may be a reflection of limited sampling rather than a true biogeographical difference, as this study was based on a single 16-day survey in which some habitats (such as the turbulent eastern region of Wallis) were excluded. Wallis has no endemic or notable records; neighbouring Rotuma, on the other hand, has one endemic taxon (Avrainvillea rotumensis; N'Yeurt et al. 1996a ) but this species has since been reported north of Rotuma, in Tuvalu (J. Orempuller, pers. comm.).
It is interesting that several very common tropical genera, such as Hydroclathrus, Rosenvingea, Colpomenia, Chnoospora, Asteronema, Neomeris and Cheilosporum, are absent and to note that (excepted for Asteronema, Chnoospora, Neomeris and Cheilosporum) they do not occur either north of Fiji such as in Rotuma (N'Yeurt 1996), the Solomon Islands (Womesley and Bailey 1970), Nauru (South and Yen 1992) or Kiribati (South et al. 2001) . It could be a seasonal factor, as these species are known to be mainly present during the warm season (Payri 1987) and collecting was done in Wallis at the onset of the cooler season. In the Solomon Islands, Womersley and Bailey (1970: 294) report another seasonal brown alga, Colpomenia sp., as rare during the cooler month of August. On the other hand, in isolated oceanic islands close to equatorial regions such as Rotuma, Wallis, Nauru, Kiribati there is no marked variation in air and sea temperatures throughout the year, and these conditions could exclude the presence of seasonal species whose distribution range does not reach these higher latitudes. In the case of habitat-specific species such as the widespread brown algae Chnoospora minima and usually associated Asteronema breviarticulatum, their absence from Wallis (but presence in Rotuma) could be explained by the lack of exposed, rocky habitas in the former island. However, seasonality cannot explain the puzzling absence of the green alga Halimeda discoidea, which is usually ubiquitous in the tropical Pacific throughout the year, or Cheilosporum spp. which is usually common in overhangs on the reef crest (both of these species, incidentally, do occur in neighbouring Rotuma). An instance of apparently disjunct north-south biogeographical distribution is the presence of the distinctive Japanese species Acrochaetium kurogii in Wallis, and also in the Cook Islands (ADR N'Yeurt, unpubl. data). However, hasty conclusions should not be made as such minute epiphytic species are easily overlooked in floristic surveys, and sampling effort is far from normalised in the region, with many areas remaining unexplored. It is becoming clear that an increasing number of species previously considered endemic or restricted to certain areas are in fact much more widespread or pantropical, as shown in the recent discovery of the deepwater red algae Predaea weldii and Gibsmithia hawaiiensis (type localities in the central Pacific) in South Africa (De Clerck et al. 2002) and Amansia rhodantha (type locality in the Indian Ocean) in the South Pacific (N'Yeurt 2002) . Doty (1954) discussed the mutual exclusiveness of the genera Rhipilia and Sargassum in equatorial localities, such as Kiribati and Bikini atoll. Wallis island (13°18' S) could be considered close to the equator, and the presence of Rhipilia tenaculosa would, following this logic, prevent the occurrence of Sargassum. Interestingly, a single species of Sargassum, S. polycystum, occurs at Wallis, albeit only at one site which is a port of entry. It could be hypothesised that Sargassum does not occur in the natural state in Wallis, and its presence is the result of introduction via shipping.
Whatever the case might be, other species are surely to be discovered in Wallis, especially in the turbulent eastern region, which is yet to be explored. The present study provides our first knowledge of the benthic marine macrophytes associated with the ecosystem diversity of Wallis. It is the first, but important, step towards the conservation and management of the habitats of this island's marine environment.
